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Introduction
Currently the corn crop in Brazil present a planted area of 15.6 million hectares, totaling a production of 81.8 million tons, with an average yield of 5420 kg ha -1 (Conab, 2015) . In this sense, corn is the second most planted crop in Brazil, and has great relevance for human and animal food, being important to improve corn yield.
Thus, the soil acidity correction and higher Ca and Mg contents can favor the corn yield and development.
The soil acidity results in higher aluminium availability (toxic at high concentrations for cultivated plants), low base saturation and lower availability of phosphorus, limiting agricultural production in several areas of the world (Nascente & Cobucci, 2015) . This problem is solved by the liming practice. Thus, this practice results in increased pH, supply of Ca and Mg to the soil, neutralization of exchangeable Al and modifications of the effective cation exchange capacity, adjusting soil chemical properties according to each crop (Raymundo et al. 2013; Oliveira et al. 2010; Soratto et al. 2010; Moreira & Fageria, 2010) .
The practice of liming is done correcting the soil acidity, mainly using limestone. The soil correctives are evaluated according to their power to neutralize soil acidity, which is known as the relative power of total neutralization (PRNT). The PRNT is calculated from the Neutralization Power (PN) and the Reactivity (RE) of the corrective.
The NP indicates the chemical potential of the corrective agent to neutralize the acidity and the RE, which depends on the corrective grain size, indicates the speed of the soil acidity correction (Caires et al., 2010) . The granulometry assumes an important role in the choice of a limestone, since its dissolution depends on its contact with the soil (Gonçalves et al., 2011) . The rate of limestone reactivity depends on its granulometry, since the neutralization rate of the acidity is conditioned to the surface area of the corrective in contact to soil (Rodrighero et al., 2015 , Natale et al., 2010 . There is a consensus that limestone with granulometric fractions above 2.00 mm are ineffective, and granulometry less than 0.3 mm are effective (Quaggio, 2000) . In the Brazilian legislation (Brazil, 2006) , limestone with a particle size fraction of 2.00 to 0.84 mm presents 20% of al. (1992) found that there was little difference in soybean yield due to the use of different limestone fractions, using the size fractions of the current brazilian legislation.
However, Natale and Coutinho (1994) report that soybean yield was proportional to the relative efficiency (ER) of limestone fractions,
showing that fractions between 2.0 and 0.6 mm presented ER of 77%, 0.6 to 0.3 mm presented ER of 93% and less than 0.3 mm resulted in ER of 100%.
The application of limestone with a particle size of less than 0.25 mm provided the same effect of increase soil pH and on the reduction of Al 3+ in acid soils, when compared to the use of limestone with a particle size of 2.00 mm (Alvarez et al. al., 2009 ). Thus, the rate of limestone reactivity may not be linked only to its granulometry.
Limestone with particle size fractions above> 0.3 mm presents a residual effect on the soil (Quaggio, 2000) . This effect is important in soil conservation systems such as no-tillage systems, which can maintain the correction of soil acidity, increasing the intervals of limestone application.
According to this, it is verified that the reactivity and the residual effect of granulometric fractions of limestone between 2.00 mm and 0.3 mm are well understood. The application of limestone doses of different granulometries according to their reactivity provides the correction of soil acidity and promotes crop yield in the same way as using limestone filler (particle fraction <0.30mm).
The aim of this study was to evaluate the effect of the application of different limestone fractions on the acidity attributes and the Ca
2+
and Mg 2+ contents of the soil and corn yield during the first two years of a no-tillage system.
Materials and Methods
The experiment was installed on October, Figure 1 ).
The experiment was carried out in a randomized block design with four repetitions.
The present research consisted of twenty plots of 50 m² with five treatments, as specified in Table 1 . must have PRNT of at least 45% to go to the market. However, the analysis results described in Table 1 The aim was to keep the Ca:Mg contents from 1:1 to 10:1, according to Sousa & Lobato (2004) recommendations.
The experimental area was left with no crop planted during two years prior to the experiment. Before that, it was used as a demonstration area for crops such as soybeans, corn and wheat. In those two years, the area was Com. Sci., Bom Jesus, v.9, n.2, p.175-184, Apr./Jun. 2018 The experiment was fallow and the soil was cover with weeds that grew naturally before planting.
For sowing the corn, the weeds were controlled using 3.5 L ha -1 of glyphosate and 
Results and Discussion
The higher pH values were observed at 6 months. However, the potential acidity (H + Al) and exchangeable acidity (Al 3+ ) of the soil were higher at 18 months. This effect was not The reaction of corrective sources is highly affected by the materials millings and smaller size particles react faster, however, the residual effect is maintained for a shorter period than in materials with larger particle size. This result was also observed by Gonçalves et al. (2011) that applied limestone of different particle sizes and observed a rapid increase of pH in thinner particles. Thus, the thinner limestone was more efficient when compared to other treatments with higher particle sizes to raise pH in the first year, due to the use of higher doses of these limestones (Table 3) . Com. Sci., Bom Jesus, v.9, n.2, p.175-184, Apr./Jun. 2018 limestone with different granulometries (Table 4) .
The different limestone granulometries demonstrated the same efficiency in reducing the soil exchangeable acidity (Al 3+ ) when compared to the treatment without applying limestone in the 0.00-0.4 m profile of the soil at 6 months (Table 5) . This effect was possible due to correction of limestone doses as a function of the reactivity of each granulometry studied. Araújo, et al. (2009) In the present study, the limestone with higher granulometry (2.00 mm to 0.82 mm)
showed residual effect at 18 months after its application. The residual effect of the corrective materials is important to maintain soil fertility, providing higher plant nutrient input and favoring its development. (Alvarez et al., 2010) . Similar result was provided by the use of limestone fractions of 2.00 mm to 0.30 mm. (Table 8) .
Limestones with higher granulometries 
Conclusions
The limestone use, in proportional doses according to its PRNT, with granulometric fractions from 2.00 to 0.30 mm lead to the correction of soil acidity.
Limestones with different granulometric fractions lead to residual effect in the soil, increasing Ca and Mg contents at 18 months after application.
The use of limestones with higher granulometry is an alternative for the no-tillage system implementation due to the soil residual afect, maintainning the soil fertility and increasing the period between successive applications.
Higher corn yields are achieved with the use of limestone from 2.00 to 0.84 mm during the first year of the crop.
